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PROBLEM TO BE SOLVED: To surely coprecipitate tin with copper, etc., in a high composition ratio in a tin- 
copper base ternary alloy plating bath and to prevent the formation of whiskers and the cracking in bending. 
SOLUTION: This tin-copper base ternary alloy plating bath contains (A) a soluble stannous salt, (B) a 
soluble copper salt, (C) a soluble salt of the third- component metal selected from a group consisting of iron, 
cobalt, nickel, bismuth, antimony, titanium and zirconium and (D) a surfactant. When the surfactant is 
incorporated into the tin-copper-X alloy plating bath (metallic X=iron, nickel, bismuth, etc.), the polarization of 
the copper and metallic X nobler in the standard electrode potential is increased, and tin is surely 
coprecipitated with the metallic X in a high composition ratio. Further, the formation of whiskers and the 
cracking in bending are prevented, and an electrodeposited film excellent in solderability is obtained. 
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El!ikl»±a«3:}S*©^X©K<tll!f±%BW4 L. *© 
£ftffl£LTB. 7XP->l>e>gfXB-?-©i&. 'WFP 
aya— Jk uvOU5/>. :?pojOu^>, ^ 

XB-€-©Jfi. i-y F-JP*;U*>8KB-?-©ig&£'#^ 

[ 0 0 3 4 ] IMSMlMt 0TB. m-JDOOXT 
Aft K, p--ho<>X7JlftF, p-th'P* 
^^XTA-fb h\ 1 -tv b7)l^t F\ 'Of "J 
^TAftF, Wf-JVrtortV* ^'^TAft F 

&£'©&«7;i/f t t f\ /<iy>, h , ;7> J >, 

[0035] ±SVMt#mt Or tt. N- 
(3 — t FP**>Xy y^)— p-^j^t-JH}, N 
— X^yf^X-rt^yx;^ N— is^i-^JVfyz 
)l7r ~)IM. 2 ,4— J?7 5 6-(2' ->*JM 

5y*/.-»;*(i' »x**-i ,3 ,5-h'jry>. 2, 

4-^75 6— (2' — 5 # 

*-/•/*( r ))x^u-i ,3,5— h;tp>. 2,4- 

y75/-6-(2' — JOtH^W 5 y«/y*(l' )) 
x^;l/— 1 ,3,5-F';t^>. tUWi7i-;K 
&B. ^>^^7^~)l, 2— ^fJK>'/f7V- 
;k 2— (^5 L ;b>ju*7'h)^>yg : -TV"-A, 2—7 

5 y^>V"?7 > /-JU > 2—7 5 + 
v/f - 7 '/-ik 2-^W-5-^0<>^7'/- 
;k 2 — t KP + >"<>V f 5 L 7V r -JU, 2-75>— 6 
— ;<5Ml^>V?-7V''-;k 2-i'DD'<> < /? L 7V r - 
;k 2 ,5— P^MV'/fT 1 ;-*, 2-;OU#X 
F'<>V?-7 , ./-\>k 6--ha-2-^Jl/*7'h'<> 
'/f : 7 , /-;k 5— t Fa^~>— 2— y^;K>v r ?7 
V-Jk 2-'<>V r ?7V-Jb5 : -*ftK^O^>V'?7 

[003 6] ±IBflMUWtt3E«:«, #JSX (X = &. 3 
/\';UF. Xy^-Jk txvxf), ftBXX©®^© 

jffl»*ss{aa«-sfca&©fe©-c. juttitcB. y;io 

iOlO'sXF:^ i?U>^75>> l^U> 
V>7 5>E3i^Sf(EDTA)> i?x^U> F 'J 7 5 >Eft 
SE(DTPA). -h 'JPZifcKCNTA). 4%s*ftm 
(IDA), y^7'Pf*>BE(I DP). tFP*"> 
i?JUx?b>i/7 5>=etK(HEDTA). Fyx? 1 
U>f h7i>7^i(TTHA), *x> 

K. itH. *Beti6©tt. y^KRXB*©**** 
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zpmihtiz. J:sephshbsii£ltb. m, 

«©&«©**&£*JW6ft*. ±IE»HrSli t/C 

b. *vwm, >)>m.m< mtry^z.^ i^utt^i 

[0 0 37 ] *IMB©*X-«*©37&&£;< v *j8«C 

feW4±E£«^S9©awifltB. 7 

10 [0038] *WR<T>XX-mJkOZ 7t&&M v 

ffl<,>Tmsu »**fT5Ji£. jsatto*ceu:. 

< B 1 0 - 5 0 *Ceg-C£> 5. Ht&SftffiKB 0.01 
~1 5 0A/dm\ ^L<tt0.1-30A/dm' 
ilgT&S. £/c. iS©pHfc»tt*>'6«Htttitt*-C© 
««Jcaffl"C*S*J. «fK. SBtt^ttatt©fiH#ft? 

[0039] *%9J 6 B. JbfB#£HJ l ~ 5 ©y ? * is 

trx-7^«)*JRJii:{C*«l/fc 
20 «f-8fc&TNfei). *©£#«£ t/Ttt. ^WfcW 
X fitn. nJ^JSfix. a -O?* 

f. x^^^£-©««si5p a n> rttj^-m warn 

[0040] 

l & t, x toamtfifr s i, > fc© . 

> 2-+iS{cmaSg ; Sr*#T-5£Ctie>©#M*sxXJ; 
30 •jflBteftrffil/COSl*. XX-»-X©3?c^fe©^fiS 

^tL. 8«mi<a©JI&^SV&IRX©dfiAi^ 

f < <t ^ r x XK&tt < /cfe. ^ x*^c »ifflBS;j:hraiR 

[0 04 1] 

[|%BJ©^*] (i)^©I^{f!lCC^-rJ:^{C. WfflrS 

b. mt&mx(&mx=&> x?*;k f 
40 xv*^)#£5feffimf sfc©; *©«fffi«iB. ^©iffl 
fttk. «B«aa^«x©iBJsSJt*i*to©'c*jr<'C^ 

<i-r*c £*i-c#Jic»„ cn^L-r. fciswcB. x 

XX^iBRO'^HX £ RWK^tHfcL. U-^UDX 

*«w©^x-a»^>v*ftitB. A«*>» 
«E(csJB8*^«i,»ffi7 y -©^>yffl8r*ajs-r» 

50 [0 04 2] (2)*»W"CB. ^X-«3ft©35c^*y 
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